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(57) ABSTRACT

A driver IC device includes a correction function having a
unit-block setting unit for dividing pixels of a display panel
into preset units so as to set the same as a plurality of
unit-blocks; a correction route (LUT) setting unit for setting,
a LUT having a plurality of sub-regions arranged 1n the same
form 1n response to an arrangement of the pixels included 1n
the unit-blocks set through the unit-block setting unit; a
storage unit for storing the LUT set through the LUT setting
unit, and storing respective gain values and oilset values for
the plurality of unit-blocks set through the umit-block setting
unit; a changing unit for changing an input value (input gray)
inputted to the pixels of the display panel, by using the gain
values and offset values stored in the storage unit; and a
correction output unit for generating a correction output
value (output gray) of the pixels in the unit-blocks of the
display panel by using a change value obtained through the
changing unit and a coordinate value of the LUT set through
the LUT setting unit.

13 Claims, 7 Drawing Sheets
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DRIVER IC DEVICE INCLUDING
CORRECTION FUNCTION

PRIORITY

This application 1s a National Stage filing under 35 U.S.C.
§ 371 of, and claims priority via, International Application
No. PCT/KR2018/003426, filed Mar. 23, 2018; pursuant to
35 U.S.C. § 119, this application also claims the benefit of
carlier filing date and right of priority to Korean Patent
Application Number 10-2017-00451035, filed on Apr. 7,
2017; and pursuant to 35 U.S.C. § 119, this application also
claims the benefit of earlier filing date and right of priority
to Korean Patent Application Number 10-2018-0023632,
filed on Feb. 27, 2018. The entire content of PCT/
KR20181003426 1s hereby incorporated by reference. The
entire content of Korean Patent Application Number
10-2017-0045105 and Korean Patent Application Number
10-2018-0023632 are hereby incorporated by reference.

BACKGROUND

The teachings 1n accordance with exemplary and non-
limiting embodiments of this invention relate generally to a
driver IC device, and more particularly, to a driver IC device
including correction function configured to correct an output
value of pixel by being applied to a small display panel
having a plurality of pixels.

In general, a display panel displays information through a
screen, and 1s widely used in home electric appliances.
Recently, an LCD (Liquid Crystal Display) 1s commonly
used as one example of display panels.

In general, an LCD 1s a display device developed to
substitute a CRT (Cathode Ray Tube) used as a monitor for
a TV or a computer and 1s widely used in industries due to
advantages of ease 1n light weight, high quality achievement
and low power consumption. Particularly, concomitant with
expansion of continued demands on mobile communication
terminals such as mobile phones and PDAs, markets for
small display panels mounted on the mobile communication
terminals are exponentially expanded.

Meantime, one of the core elements mandatorily neces-
sary for driving of a display panel 1s a display dnver 1C
device (hereinafter referred to as “driver IC device™). The
driver IC device, as 1llustrated 1n FIG. 1, 1s a semiconductor
providing a driving signal and a data to a display panel as an
clectric signal (multi high voltage level signal) to allow a
character or an 1image to be displayed on a screen, and a core
part necessary for display driving 1n various methods such as
L.CDs, PDPs and OLEDs. However, the conventional driver
IC has simply functioned to provide a driving signal and a
data to a display panel as an electric signal to allow
characters or images to be displayed on a screen, and has had
a limit by not providing a function of searching and cor-
recting a defect from a plurality of pixels on a display panel.

The present invention 1s provided to solve the aforemen-
tioned problems, and it 1s an object of the present invention
to provide a driver IC device including correction function
configured to accurately correct an output value of a pixel
within a unit-block by using respective gain values and
oflset values for the plurality of unit-blocks set by being
divided to preset units, and a coordinate value of a correction
route (LUT) having a plurality of sub-regions arranged in
the same form 1n response to an arrangement of the pixels
included in the unit-blocks.

In one general aspect of the present invention, there 1s
provided a driver 1IC device including a correction function
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2

that corrects an output value of pixel by being applied to a
small display panel having a plurality of pixels, comprising:

a unit-block setting unit for dividing pixels of a display
panel 1into preset units so as to set the same as a plurality of
unit-blocks:

a correction route (LUT) setting unit for setting a LUT
having a plurality of sub-regions arranged 1n the same form
in response to an arrangement of the pixels included 1n the
unit-blocks set through the unit-block setting unait;

a storage unit for storing the LUT set through the LUT
setting unit, and storing respective gain values and oflset
values for the plurality of unit-blocks set through the unit-
block setting unit;

a changing unit for changing an input value (input gray)
inputted to the pixels of the display panel, by using the gain
values and oflset values stored in the storage umt; and

a correction output unit for generating correction output
value (output gray) of the pixels i the unit-blocks of the
display panel by using a change value obtained through the
changing unit and a coordinate value of the LUT set through
the LUT setting umnit.

Preferably, but not necessarily, the change value changed
through the changing unit may be a real number-type gray
value and an integer-type gray value.

Preferably, but not necessarily, the real number-type gray
value may be generated by adding a value 1n which an input
value (1nput gray) mputted to pixels within a unit-block and
gain values to the unit-block stored in the storage umit are
multiplied, to an offset value to the unit-block.

Preferably, but not necessarily, the real number-type gray
value may be a real number value by excluding a decimal
number from the real number-type gray value.

Preferably, but not necessarily, the correction output unit
may generate a correction output value (output gray) of pixel
within a umt-block of display panel set using the following
Equation 1, based on the change value that has changed the
input value (input gray) mputted to the pixel within the
unmt-block through the changing unit, and a coordinate value
of correction route set through the correction route setting
unit.

{ Loray + 1y (Foray — Loray) X BS > (I, x BHS + 1) [Equation 1]
0G =

Loray,(Foray — Lgray) X BS < (I, % BHS + I,)

where, OG: correction output value (output gray), BS:
entire size of unit-block, BHS: crosswise size of unit-block,
F,, ., real number type gray value, 1, integer type gray
value, I : x coordinate value of correction route, L y
coordinate value of correction route

Preferably, but not necessarily, the correction route setting,
umit may set one correction route having a plurality of
sub-regions arranged 1 a same shape corresponding to
arrangement of a plurality of pixels included in the unait-
block set through the unit-block setting unit.

Preferably, but not necessarily, the unit-block setting unit
may form the plurality of unit-blocks in all the same shape
(form).

The dnver IC device including correction function
according to the present immvention has an advantageous
ellect 1n that an output value of a pixel within a unit-block
can be accurately corrected by correcting an output value of
pixels within a umt-block, using respective gain values and
oflset values for the plurality of unit-blocks set by being

divided to preset units, and a coordinate value of a correction




US 10,741,140 B2

3

route (LUT) having a plurality of sub-regions arranged in
the same form 1n response to an arrangement of the pixels
included 1n the unit-blocks.

BRIEF DESCRIPTION OF DRAWINGS

FIG. 1 1s a schematic conceptual view illustrating a role
of drive IC device according to prior art.

FIG. 2 1s a schematic view 1llustrating an entire configu-
ration of dniver IC device including a correction function
according to an exemplary embodiment of present inven-
tion.

FIG. 3 1s a schematic view illustrating the setting of
unit-block by dividing a plurality of pixels of display panel
to preset unit by a unit-block setting unit of driver IC device
including correction function according to an exemplary
embodiment of the present invention.

FIG. 4 1s a schematic view 1llustrating a correction route
corresponding to a umit-block set through a unit-block
setting umt in a drnver IC device including correction
function according to an exemplary embodiment of present
invention.

FIG. § 1s a schematic view 1llustrating a correction output
value being outputted by allowing each pixel within a first
unit-block to be corrected when 1t 1s presumed that the first
unit-block 1s it at 25.5 gray 1n a driver 1C device including
correction function according to an exemplary embodiment
ol present 1nvention.

FIG. 6 1s a schematic view 1llustrating a correction route
having a plurality of sub-regions arranged in the same shape
corresponding to a first unit-block 1 a driver IC device
including correction function according to an exemplary
embodiment of present mnvention.

FIG. 7 1s a schematic view 1llustrating a correction output
value being outputted by allowing each pixel within a first
unit-block to be corrected when 1t 1s presumed that the first
unit-block 1s it at 25.5 gray 1n a driver IC device including,
correction function according to another exemplary embodi-
ment of present invention.

DETAILED DESCRIPTION OF THE DRAWINGS

Some of exemplary embodiments of present invention
will be described through exemplary drawings. In describing
a reference numeral for each element, a same reference
numeral will be designated, if possible, for the same ele-
ment, albeit being differently indicated on other drawings.

In describing elements 1n the exemplary embodiments of
the present invention, the terms, first, second, A, B (a), (b),
ctc., may be used. These terms may be used only to
distinguish one eclement from another element, and the
nature, order or sequence 1s not restricted by these terms.

When an element 1s referred to as being “accessed to”,
“coupled to,” or “connected to,” another element, it should
be appreciated that the element may be directly accessed,
connected or coupled to the other element, or intervening
clements may be present therebetween.

Hereinatter, exemplary embodiments of present invention
will be described 1n detail with reference to the accompa-
nying drawings.

FIG. 2 1s a schematic view 1llustrating an entire configu-
ration of driver IC device including a correction function
according to an exemplary embodiment of present mnven-
tion.

Referring to FIG. 2, a driver 1C device (100) including a
correction function according to an exemplary embodiment
of present imvention may be configured by including a
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4

unit-block setting unit (110), a correction route setting unit
(120), a storage unit (130), a changing unit (140) and a
correction output unit (150), and this configuration may
enable correction of output value of pixels by being applied
to a small display panel having a plurality of pixels.

Now, each element of driver IC device (100) including a
correction function according to an exemplary embodiment
of present mvention will be described 1n detail.

The unit-block setting unit (110) may function to set the
pixels of display panel (200) to a plurality of unit-blocks by
dividing the pixels to a preset unit. To be more specific, the
display panel (200) may include a plurality of pixels, and
may be configured to light each pixel, where the unit-block
setting unit (110) may set the plurality of unit-blocks by
dividing the plurality of pixels included 1n the display panel
(200) to a preset unit. Here, the plurality of unit-blocks set
through the unit-block setting unit (110) may be formed with
a same shape. For example, when the unit block 1s set with
a 2x2 block shape, all unit blocks of display panel may be
formed 1n a 2x2 block shape, and when the unit block 1s set
with a 3x3 block shape (form), all unit blocks of display
panel (200) may be formed 1 a 3x3 block shape. Herein-
after, setting of unit blocks 1n the unit-block setting unit
(110) will be described 1n more detail with reference to FIG.
3.

FIG. 3 1s a schematic view illustrating the setting of
unmit-block by dividing a plurality of pixels of display panel
into preset units by a unit-block setting unit of driver IC
device 1ncluding correction function according to an exem-
plary embodiment of the present invention.

As 1llustrated 1n FI1G. 3, the display panel (200) may be
configured by including a plurality of pixels, and the unait-
block setting unit (110) may set the unit blocks by dividing
the plurality of pixels by a preset unit. FIG. 3 illustrates the
setting of unit blocks with a 2x2 block shape (form) 1n the
unit-block setting unit (110) according to an exemplary
embodiment of present invention, and may set the umnit
blocks 1n a 3x3 block shape, a 4x4 block shape or a 8x8
block shape according to another exemplary embodiment of
present invention. Now, the unit block will, be explained in
a 2x2 block shape for smooth explanation of present inven-
tion.

The correction route setting unit (120) may function to set
a correction route (300) having a plurality of sub-regions
(310) arranged 1n the same form 1n response to an arrange-
ment of pixels included 1n the unit-blocks set through the
unit-block setting unit (110). At this time, the correction
route setting unit (120) may set one correction route (300)
having a plurality of sub-regions (310) arranged in the same
form 1n response to the arrangement of plurality of pixels
included 1n the unit-blocks set through the unit-block setting
umt (110). Here, the correction route (300) set through the
correction route setting unit (120) may be configured to have
a correction route coordinate value relative to each sub-
region (310). The setting of correction route (300) in the
correction route setting unit (120) will be described 1n more
detail with reference to the following FIG. 4.

FIG. 4 1s a schematic view illustrating a correction route
corresponding to a unit-block set through a umnit-block
setting umt 1n a drniver IC device including correction
function according to an exemplary embodiment of present
invention.

The correction route setting unit (120), as illustrated 1n
FIG. 4, may set the correction route 1n response to the
unit-blocks set through the unit-block setting unit (110). To
be more specific, as shown 1n FIG. 4, when a unit-block 1s
set 1n a 2x2 bock through the unit-block setting unit (110),
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the correction route setting unit (120) may set a correction
route (300) with a 2x2 block form having four sub-regions
(310). Here, a first sub-region disposed at an upper left 1n the
four sub-regions (310) may be configured to have a correc-
tion route coordinate value of (0,0), a second sub-region
disposed at an upper right may be configured to have a
correction route coordinate value of (1,0), a third sub-region
disposed at a lower left may be configured to have a
correction route coordinate value of (0,1) and a fourth
sub-region disposed at a lower right may be configured to
have a correction route coordinate value of (1,1). Further-
more, 1n another exemplary embodiment, when a unit-block
1s set with a 3x3 block form through the unit-block setting
unit (110), the correction route setting unit (120) may set a
correction route (300) having a 3x3 block form having nine
(9) sub-regions (310).

Furthermore, the correction route setting unit (120) 1n the
exemplary embodiment may re-arrange each position of
sub-region 1ncluding a correction route coordinate value.
For example, the first sub-region having a correction route
coordinate value of (0,0) may be re-arranged to an upper leit
position, the third sub-region having a correction route
coordinate value of (0,1) may be re-arranged to an upper
right position, the fourth sub-region having a correction
route coordinate value of (1,1) may be re-arranged to a lower
left position, and the second sub-region having a correction
route coordinate value of (1,0) may be re-arranged to a lower
right position.

The storage unit (130) may function to store the correc-
tion route (300) set through the correction route setting unit
(120), and to store each gain value and an oflset value
relative to the plurality of unit-blocks set through the unit-
block setting unit (110). In the exemplary embodiment, the
plurality of umnit-blocks set through the unit-block setting
unit (110) may have mutually different gain values and oflset
values, where the storage unit (130) may store each gain
value and each offset value relative to the plurality of
unit-blocks. Furthermore, the storage unit (130) may also
store correction route coordinate value information relative
to each sub-region (310) of correction route (300) set
through the correction route setting umt (120) and the
position information arranged with each sub-region (310).

Meantime, a changing unit (140, to be described later)
may change an input value (input gray) mputted to a pixel
of display panel (200) 1n response to a primary function
(y=ax+b), where the gain value relative to the plurality of
unit-blocks set through the unit-block setting unit (110) may
mean a primary coetlicient (a) in the given primary function
and the oflset value may mean a constant term (b) 1n the
given primary function.

The changing unit (140) may change an iput value (input
gray) inputted to the pixels of the display panel (200), by
using the gain values and oflset values stored in the storage
unit (130), Here, the changing unit (140) may change the
input value (input gray) inputted to the pixels of display
panel (200) to a real number-type gray value and an integer-
type gray value. The process of changing, by the changing
unit (140), the input value (input gray) inputted to the pixels
of display panel (200) to a real number-type gray value and
an integer-type gray value will be described 1n more detail
in the following description.

As explained 1n the foregoing, the changing unit (140)
may change the iput value (input gray) mputted to the
pixels of display panel (200) in response to the primary
function (y=ax+b), where y value may mean a real number-
type gray value and the primary coeflicient a value may
mean a gain value relative to a plurality of unit-blocks set
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through the unit-block setting unit (110), and the constant
term b may mean an oflset value.

That 1s, the real number-type gray value may be generated
through the changing unmit (140) by adding a value in which
an mput value (input gray) inputted to pixels within a
unit-block and gain values to the unit-block stored in the
storage unit are multiplied, to an ofiset value to the unit-
block. For example, when input value (input gray) inputted
to the pixel within the unit-block 1s 25, and a gain value
relative to a relevant block 1s 1, and an offset value 1s 0.5,
the real number-type gray value may be 25.5=(25x1+0.5).

Meantime, the real number-type gray value may be a real
number value by excluding a decimal number from the real
number-type gray value generated through the changing unit
(140). For example, when the real number-type gray value
generated by the changing umt (140) 1s 23.5, the real
number-type gray value may be 25 excluded of the decimal
number 0.3.

The correction output unit (150) may function to generate
a correction output value (output gray) within the unit-block
of display panel by using the change value changed through
the changing unit (140) and the coordinate value of correc-
tion route (300) set through the correction route setting unit
(120). Here, the change value changed through the changing
umt (140) may mean the real number-type gray value and
the integer-type gray value. To be more specific, the correc-
tion output unit (150) according to the present invention may
generate a correction output value (output gray) of pixel
within a unit-block of display panel set using the following
Equation 1, based on the change value that has changed the
iput value (input gray) mputted to the pixel within the
unit-block through the changing unit, and a coordinate value
ol correction route set through the correction route setting
unit. The correction of pixels within the umt-block of the
display panel (200) through the correction output unit (150)
will be explained 1n more detail with reference to FIGS. §
and 6.

. { Loray + 1y (Foray — Loray) X BS > (I, x BHS + 1) [Equation 1]

Loray,(Foray — Lgray) X BS < (I, % BHS + I,)

where, OG: correction output value (output gray), BS:
entire size of unit-block, BHS: crosswise size of unit-block,
F,, ... real number type gray value, I, ... integer type gray
value, I : x coordinate value of correction route, Iy
coordinate value of correction route

FIG. 5 1s a schematic view illustrating a correction output
value being outputted by allowing each pixel within a first
unit-block to be corrected when 1t 1s presumed that the first
unit-block 1s it at 23.5 gray 1n a driver 1C device including
correction function according to an exemplary embodiment
of present invention, and FIG. 6 1s a schematic view 1llus-
trating a correction route having a plurality of sub-regions
arranged 1n the same shape corresponding to a first unit-
block 1n a driver IC device including correction function
according to an exemplary embodiment of present inven-
tion.

According to the exemplary embodiment, when the first
unit-block 1s of 2x2 block form, an mput value (input gray)
inputted to the pixel within the first unit-block 235, a gain
value relative to the first unit-block 1, and an offset value 1s
0,5, the real number type gray value (25x0.5) becomes 23.5,
the integer-type gray value becomes 25, an entire size (2x2)
of unit-block becomes 4, and a crosswise size of unit-block

becomes 2, When the thus-derived value 1s mputted into the
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Equation 1, a correction output value of each pixel within
the first unit-block may be generated, as shown in FIG. 5.

Hereinafter, a process of generating a correction output
value of each pixel within the first unit-block 1llustrated in
FIG. 5 will be explained 1n more detail. For smooth expla-
nation, a pixel disposed at an upper left within the first
unit-block 1s given as a first pixel, a pixel disposed at an
upper right 1s given as a second pixel, a pixel disposed at a
lower left 1s given as a third pixel and a pixel disposed at a
lower right 1s given as a fourth pixel.

Furthermore, as illustrated in FIG. 6, a sub-region dis-
posed at an upper left among the plurality of sub-regions
within the correction route (300) arranged 1n a form corre-
sponding to the first unit-block 1s called a first sub-region
(311), a sub-region disposed at an upper right 1s called a
second sub-region (312), a sub-region disposed at a lower
left 1s called a third sub-region (313), and a sub-region
disposed at a lower right 1s called a fourth sub-region (314).
Furthermore, according to the exemplary embodiment, the
first sub-region (311) may be configured to have a correction
route coordinate value of (0,0), the second sub-region (312)
disposed at the upper right may be configured to have a
correction route coordinate value of (1,0), the third sub-
region (313) disposed at a lower left may be configured to
have a correction route coordinate value of (0,1), and the
fourth sub-region disposed at a lower right (314) may be
configured to have a correction route coordinate value of
(1,1).

The process of generating a correction output value of
first pixel through the Equation 1 may be explained as

below: As explamned before, because I, =255, 1, =25,
and a coordinate value of first sub-region (311) correspond-
ing to the first pixel may be (0,0), such that [ =0 and I =0.
When these values are given to the Equation 1, because the
value of (25.5-25)x4 1s greater than the value of (0x2+0),
the correction output value becomes 26 because of 25+1.
Based on the foregoing explanation, a process ol gener-

ating a correction output value of second pixel may be given
as below: Because V', , =255, 1 =25, 1 =1 and 1, =0, and

value of (25.5-25)x4 ig greater than the value of (Ox2+1),
the correction output value of second pixel becomes 26
because 25+1.

Likewise, a process ol generating a correction output

value of third pixel may be explained as below: Becuse
V., ..=255,1,,=25 1=0 and I =1, and the value of (25.5-

gray » tgray

25)x4 1s same as the value of (1x2+0), the correction output
value of thuird pixel becomes 25.

In the same method, a process of generating a correction

output value of fourth pixel may be provided as under:
Because I, =25.5, 1, =25, =1 and I, =1, and the value

of (25.5—5;5);;4 1S snfaﬁer than the value of (1x2+1), a
correction output value of fourth pixel becomes 25.

Meantime, according to another exemplary embodiment,
when the first sub-region having a correction route coordi-
nate value of (0,0) at the correction route setting umt (120)
1s arranged to be disposed at an upper left, the third
sub-region having a correction route coordinate value of
(0,1) 1s arranged to be disposed at an upper right, the fourth
sub-region having a correction route coordinate value of
(1,1) 1s arranged to be disposed at a lower left, and the
second sub-region having a correction route coordinate
value of (1,0) 1s arranged to be disposed at a lower right,
cach pixel within the first unit-block may be corrected as
shown 1n FIG. 7 to indicate a correction output value.

As explained in the foregoing discussion, according to the
driver IC device including a correction function proposed by

the present invention, an output value of a pixel within a
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unmit-block can be accurately corrected by correcting an
output value of pixels within a unit-block, using respective
gain values and oflset values for the plurality of unit-blocks
set by being divided to preset units, and a coordinate value
of a correction route (LUT) having a plurality of sub-regions
arranged 1n the same form in response to an arrangement of
the pixels included 1n the unit-blocks.

Although the present disclosure has been explained with
all constituent elements forming the exemplary embodi-
ments of the present disclosure being combined in one
embodiment, or being operated in one embodiment, the
present disclosure 1s not limited thereto. That 1s, all elements
may operate by allowing one or more clements to be
selectively combined as long as within the scope of object of
the 1nvention.

Furthermore, terms such as “includes”, “including”,
“have”, “having”’, “comprises” and/or “comprising’” as used
herein mean that the relevant elements are embedded, unless
otherwise described, such that the mentioned elements are
not excluded but may be further included.

Unless otherwise defined, all terms including technical
and scientific terms used herein have the same meaning as
commonly understood by one of ordinary skill in the art to
which this mnvention belongs. It will be further understood
that terms, such as those defined 1n commonly used diction-
aries, should be iterpreted as having a meaning that is
consistent with their meaning in the context of the relevant
art and the present disclosure, and will not be interpreted 1n
an 1dealized or overly formal sense unless expressly so
defined herein.

The foregoing explanations are intended only to be 1llus-
trative of the technical i1deas of the present invention, and
therefore, 1t should be appreciated by the skilled in the art
that various modifications and amendments to the above
examples may be made without deviating from the scope of
protection of the invention. The exemplary embodiments
disclosed by the present invention are not to limit the
technical 1deas of the present invention but to explain the
present invention, and therefore, the technical ideas of
present invention are not to be limited by the exemplary
embodiments. The scope of protection of the present inven-
tion should be mterpreted by the following claims and all
technical 1deas within the equivalent scope should be inter-
preted as being included in the scope of right of the present
invention.

The mvention claimed 1s:

1. A device for correcting an output value of a pixel
included in a display, comprising:

a processor determining a plurality of unit-blocks by
dividing a plurality of pixels included in the display
into a preset unit, obtaiming a gain value and an offset
value relative to a unit-block included with the pixel
among the plurality of unit-blocks, obtaining a real
number-type gray value based on the gain value, the

offset value and an 1input value relative to the pixel, and
determining a correction output value of the pixel by
comparing a first value determined by the real number-
type gray value of the pixel and an integer portion of
the real number-type gray value of the pixel with a
second value determined by coordinate values of the
pixel within a unit-block including the pixel and a size
of the unit-block including the pixel; and

a memory storing the determined correction output value
of the pixel.

2. The device of claim 1, wherein the real number-type

gray 1s determined through change of mput value using the

gain value and the oflset value.
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3. The device of claim 1, wherein the real number-type
gray value 1s generated by adding a value, 1n which an 1mput
value mputted to pixels within a unit-block and gain values
to the unmit-block stored in the memory are multiplied, to an
oilset value to the unit-block.

4. The device of claim 1, wherein the first value 1s
determined by a number of pixels included in the unit-block

including the pixels.

5. The device of claim 1, wherein the first value 1s
determined by a product of a number of pixels included 1n
the unit-block including the pixel and a diflerence between
the real number-type gray value of the pixel and the integer
portion of the real number-type gray value of the pixel.

6. The device of claim 5, wherein the second value 1s

determined by a sum of an x-coordinate value of the pixel
and a product of a y-coordinate value of the pixel and the
s1ze of the unit-block including the pixel.

7. The device of claim 6, wherein the correction output
value 1s the sum of the integer portion of the real number-
type gray value of the pixel and 1 when the first value 1s
greater than the second value.

8. The device of claim 6, wherein the correction output
value 1s the integer portion of the real number-type gray
value of the pixel when the first value 1s equal to the second
value.
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9. The device of claim 6, wherein the correction output
value 1s the integer portion of the real number-type gray
value of the pixel when the first value 1s less than the second
value.

10. The device of claam 1, wherein the second value 1s
determined by a sum of an x-coordinate value of the pixel
and a product of a y-coordinate value of the pixel and the
s1ze of the unit-block including the pixel.

11. The device of claim 1, wherein the correction output
value 1s the sum of the integer portion of the real number-
type gray value of the pixel and 1 when the first value 1s
greater than the second value.

12. The device of claim 1, wherein the correction output

value 1s the integer portion of the real number-type gray
value of the pixel when the first value 1s equal to the second

value.

13. The device of claim 1, wherein the correction output

value 1s the integer portion of the real number-type gray
value of the pixel when the first value 1s less than to the

second value.
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